Analogical retrieval is crucial for reasoning by analogy. Although there are cases in which people are given two domains and are asked to reason about one (the target) by virtue of its similarity to a second (the base), useful analogies are often retrieved spontaneously during reasoning and problem solving. For this reason, researchers have been interested in the conditions under which people are able to retrieve good base domains given a target cue (e.g., Dunbar, 1997; Gentner, Rattermann, & Forbus, 1993; Gick & Holyoak, 1980; Hammond, Seifert, & Gray, 1991; Wharton, Holyoak, & Lange, 1996) .
cues, though not typically more effective than those with only object similarity (Catrambone, 2002; Gentner et al., 1993) . Second, relational retrieval is improved by conditions that favor relational encoding of the memory item and the probe, such as the use of experimental manipulations that invite comparing two analogous memory items (Catrambone & Holyoak, 1989; Gentner, Loewenstein, & Thompson, 2003; Gick & Holyoak, 1983) .
Despite the result that relational similarity is less a effective retrieval cue than object similarity, there is a persistent belief that analogies are used by good problem solvers (Hammond et al., 1991; Polya, 1945; Schank, 1990) . Novick (1988) showed better relational retrieval for mathematics problems in relatively expert mathematics students than in novice mathematicians. Dunbar (1997) found that scientists are able to use analogies, and some of them come from relationally distant domains. Furthermore, Blanchette and Dunbar (2001) have demonstrated that analogies are used in a variety of natural settings, meaning that these analogies had to be retrieved in some fashion.
How can we reconcile the inability of people to retrieve analogies in laboratory studies with the sense that people can and do retrieve analogies? The possibility we explore in this article is that the literature has underestimated people's ability to retrieve analogies because of the way that studies of analogical retrieval are normally conducted. In the typical experiment, subjects read a base domain (which may consist of a proverb or a story). After a retention interval, they read a target cue and must recall a prior instance either by writing down the information they recall or speaking aloud their remindings.
The studies we are aware of all involve written stories and cues. In this article, we explore the hypothesis that written presentations underestimate people's analogical retrieval ability. There is little research on modality differences for memory or comprehension of complex text, but we found some related work that is consistent with this hypothesis. For example, research in list learning suggests that spoken presentations of lists lead to better memory for words than do written presentations (e.g., Conway & Gathercole, 1987) . However, we know of no research examining modality effects on relational retrieval directly.
The hypothesis that spoken presentation of information might better enable relational recall than written presentation stems from evidence suggesting that people are better able to rapidly form complex interpretations of spoken text than of written text. For example, Jakimik and Glenberg (1990) found that people are better able to resolve anaphors (which require them to resolve the temporal structure of the text) for spoken text than for written text. Carroll and Korukina (1999) found better memory for elements of complex spoken text than for written text. These results suggest that comprehension and memory for relational items may be better for spoken presentations than for written presentations.
Of course, the possibility that people can more readily derive complex representations of spoken text than of written text is somewhat counterintuitive. One might expect that the written modality would better support careful, deliberative processing and would thus foster deeper encodings than would spoken text.
To explore the possibility that previous studies have underestimated people's analogical retrieval abilities, we replicated a previous study involving memory for proverbs (Schumacher & Gentner, 1987) and manipulated whether the proverbs were presented in written or spoken format. The Schumacher and Gentner study (described in Gentner, Bowdle, Wolff, & Boronat, 2001 ) used a continuous reminding design in which people were exposed to a series of proverbs. On some trials, people were asked to define the proverb they heard. (This was done only on filler items, not on experimental items.) These instructions were given to focus people on the conceptual and relational information in the proverbs. On the key experimental trials, they were asked to recall any proverb they had heard during the study that was similar to the cue.
The key items were 24 pairs of proverbs. One third of these pairs involved relational similarities (as in the steed/ master pair described above). Another third contained an object similarity (as in the pair of proverbs involving steeds). In the final third, the two proverbs were identical. In these pairs, the base proverb always occurred earlier in the list. The cue could appear one, six or eleven items later in the list. Schumacher and Gentner (1987) found that people were far better at recalling object-similar proverbs than relationally similar proverbs (and, as expected, they were nearly perfect on the identical pairs).
In our studies, we were interested in the degree to which people would recall proverbs given cues with object or relational similarities. Schumacher and Gentner's (1987) findings, consistent with other analogical retrieval results, suggest that people will recall more proverbs given an object similarity cue than given a relational similarity cue. However, if spoken language better enables relational recall than written language, then we should observe more analogical retrieval in the spoken condition than in the written condition.
Method
The subjects were 89 members of the University of Texas community who received course credit or were paid $8 for their participation. Overall, 45 subjects were run in the written condition and 44 in the spoken condition. Subjects were run individually by an experimenter.
The proverbs used in this study were adapted from previous research by Schumacher and Gentner (1987) . We constructed three lists of proverbs, and each subject was exposed to one of those lists. The lists consisted of 12 proverb pairs that shared object similarity and 12 proverb pairs that shared relational similarity (for a total of 48 proverbs) along with 28 filler proverbs that did not share either object or relational similarity with the rest of the pairs in the set. Each list had a base proverb paired with a different proverb that shared either relational or object similarity with it, in order to ensure that the results were not due to a specific pairing between particular proverbs. The lists were constructed so that one pair at each distance appeared in each third of the list.
Each list began with three filler proverbs. The base proverbs always preceded the cue proverbs. Cues were presented 1, 2, 4, or 8 proverbs later in the list (that is, at a distance of 1, 2, 4, or 8). Prior to the presentation of a proverb, subjects were told either that they were going to define that proverb or that they were to use it to recall previously presented proverbs. The subjects defined 13 of the filler proverbs (including the first two in the set). They were given instructions to recall previous proverbs for all other items.
Subjects in the written condition were shown each proverb on an index card. Reading was self-paced. Subjects in the spoken condition heard a recorded reading of each proverb, spoken by a female who did not know the purpose of the study. Those in the spoken condition were allowed to hear the proverb as many times as they wanted. The subjects in both conditions spoke aloud their definition or what they recalled (depending on the instructions for a trial).
Sessions were audiotaped. The number of base proverbs correctly recalled was recorded for all subjects by one of the authors. Recall data from 34 subjects (18 in the spoken condition and 16 in the written condition) was scored by a second rater. The two raters agreed on 98.4% of their coding. For the definition trials, there were a few cases in which subjects failed to provide a definition. These trials were not included in the analyses. However, all subjects provided a definition for at least 11 of the 13 proverbs. One of the authors scored the definitions of 64 subjects (29 from the written condition and 35 from the spoken condition) 1 for the degree to which they captured surface and relational aspects of the proverb. The definitions of 51 subjects (26 written and 25 spoken) were also coded by a second rater, who was naive to our experimental hypothesis. Use of surface information was rated on a scale from 1 to 4, where 1 meant that the definition used no words from the proverb and 4 meant that most of the words from the proverb were repeated in the definition. The relationality of the definition was also scored on a 1-4 scale, where 1 meant that the subject provided only a shallow definition and 4 that the subject gave a good definition of the relational meaning. Cohen's weighted κ (a measure of reliability for ordinal data; Cohen, 1968) indicated moderate agreement for both object (κ 5 .62) and relational (κ 5 .72) information. The pattern of data for all analyses involving these definitions is the same regardless of which coder's data is used. The analyses we present were performed on the 64 subjects mentioned above.
To summarize, this study had a 2 (modality: written vs. spoken) 3 2 (match type: relational vs. object) 3 4 (distance: 1, 2, 4, or 8) design. Modality was run between subjects and match type and distance were run within subjects. In preliminary analyses, the proverb list was included as a factor. Because this factor did not influence the results, it will not be discussed further.
Results And discussion
The primary data of interest are the mean proportion of proverbs of each type correctly recalled at each distance for the two modalities. Subjects rarely recalled proverbs incorrectly, so we focus only on correct recalls. The recall data are shown in Figure 1 . A 2 (modality) 3 2 (match type) 3 4 (distance) mixed-model ANOVA revealed the expected main effect of match type [F(1,87) 5 13.15, p , .05, η 2 5 .13], reflecting that a higher proportion of proverbs were recalled for cues that were an object match (M 5 .46) than for cues that were a relational match (M 5 .31). There was also a reliable main effect of distance [F(3,261) 5 12.26, p , .05, η 2 5 .12], reflecting that fewer proverbs were recalled as the distance between the cue and the target increased. 2 In addition, there was a significant interaction between match type and distance, indicating that the effect of distance was more pronounced for relational matches than for object matches [F(3,261) 5 3.32, p , .05, η 2 5 .04]. So far, these findings mirror those of Schumacher and Gentner (1987) .
Of central importance to our predictions, though, is a significant three-way interaction between modality, match type, and distance [F(3,261) 5 2.86, p , .05, η 2 5 .03] that qualifies both the main effect of distance and the match type 3 distance interaction. As shown in Figure 1 , this interaction reflects a difference in the recall of relational versus object matches across the two modalities. The proportion of object matches recalled for written and spoken proverbs was roughly the same at all distances. Planned comparisons were done using t tests comparing the mean numbers of object matches recalled at the various distances revealed no reliable differences as a function of the modality of presentation (all ps . .2).
The pattern for relational recall is quite different. As predicted, a higher proportion of proverbs was recalled for cues with a relational match for spoken proverbs than for written proverbs at all distances. This difference was significant for distances of 4 [M 5 .21 One possible explanation for these results is that people encoded the proverbs more effectively in the spoken condition than in the written condition. To explore this possibility, we analyzed the quality of the definitions people gave for those proverbs they were asked to define. As discussed above, we coded the use of surface and relational information in the definitions. The mean ratings of surface and relational information for proverbs in the spoken and written conditions are shown in Table 1 . Subjects in the written condition used significantly more surface information in their proverbs (M 5 1.99) than did subjects in the spoken condition (M 5 1.68) [t(62) 5 3.32, p , .05]. There was no significant difference in the amount of relational information between the spoken (M 5 2.33) and written (M 5 2.22) conditions [t(62) 5 1.27, p .
.10]. However, the interaction between surface/relational information and condition was also significant [t(62) 5 25.63, p , .05], suggesting that spoken condition subjects may have allocated attention rather more to relational and less to surface information, as compared with the written condition subjects. There was no significant correlation between the mean use of surface and relational information within subjects [r(62) 5 ].04, p . .10].
Of course, the proverbs that subjects defined were not the same as the ones that they recalled. Nonetheless, these ratings may reflect the quality of people's comprehension for all proverbs they saw. Thus, for each subject, we correlated the mean use of surface and relational information in the definitions with the mean recall of relational and object match proverbs. Neither measure of definition quality correlated significantly with recall of object match proverbs [r(62) 5 .02 for use of surface information, r (62) 5 ].07 for use of relational information; both ps . .10]. The correlation between use of surface information and recall of relational matches was also nonsignificant [r(62) 5 .02, p . .10]. However, there was a significant correlation between the use of relational information in definitions and recall of relational matches [r(62) 5 .61, p , .05]: That is, individuals who tended to extract relational definitions of proverbs showed superior ability to recall (other) proverbs on the basis of relational information. This finding suggests that attention to relations during encoding leads to increased ability to recall on the basis of relational matches.
How might this be related to the observed modality difference? We determined the ratio of the relational quality of the definitions to the surface quality for each subject and correlated that with their recall data. This ratio correlated significantly with recall of relational matches [r(62) 5 .27, p , .05], but not with recall of object matches [r(62) 5 .00, p . .10]. Hence, subjects who provided more relational information, relative to surface information, tended to recall more relational match proverbs.
To summarize the analysis of the definitions, the quality of the relational information in the definitions was similar for both spoken and written presentation, but there was more surface information in the definitions for written proverbs than for spoken proverbs. The amount of surface information in definitions did not correlate with retrieval of proverbs, but the amount of relational information in the definitions was positively correlated with subjects' ability to retrieve based on relational similarities.
The correlation between the quality of relational definitions and amount of relational retrieval is consistent with other research demonstrating that relational encoding has a positive influence on relational retrieval. For example, a number of studies have shown that comparing two analogous texts during study-which promotes extraction of the common relations (Gentner et al., 2003; Gick & Holyoak, 1983 )-can lead to better relational transfer than does reading the two texts separately (Catrambone & Holyoak, 1989; Gentner et al. 2003; Gick & Holyoak, 1983; Loewenstein, Thompson, & Gentner, 1999) . Research by Clement, Mawby, and Giles (1994) also indicates that the nature of the relational encoding matters; they found better retrieval to a relational probe when the relations in the memory passage were phrased in a domain-general way than when they were phrased in a context-specific way. They suggested that the domain-general phrasing made the relational match between target and probe more apparent. This finding is also consistent with the suggestion that experts encode materials using a uniform set of relations (Forbus, Gentner, & Law, 1995) , leading to better relational retrieval in experts than in novices (Novick, 1988) . There is also evidence that asking people to produce analogies rather than to recall passively presented analogies leads to significant analogical retrieval (Blanchette & Dunbar, 2000) . Previous research has concluded that cues with object similarity to an item in memory are significantly more effective than cues with relational similarity (e.g., Catrambone, 2002; Gentner et al., 1993; Holyoak & Koh, 1987) . Furthermore, these studies suggest that relational remindings are rare. Our data are consistent with these general conclusions: In both spoken and written modalities, object similarity was a more effective retrieval cue than relational similarity. However, the results of this study further indicate that prior work may have underestimated people's ability to retrieve on the basis of relational similarity. Building on previous research that has focused on written materials, our results suggest that spoken materials lead to more relational remindings, particularly at higher lags between cue and target.
This research adds to a body of knowledge concerning factors that can improve levels of analogical retrieval. For example, Wharton and colleagues found that people were more likely to retrieve an item with a relational match to a cue when there was also a competing object match to the cue in memory (Wharton et al., 1994) . Catrambone (2002) demonstrated that relational cues are most effective when they contain a higher-order relational similarity that binds together the individual relations of a story rather than containing a set of disconnected relational elements. Likewise, Gentner et al. (1993) found that relational cues that shared higher-order relations with the prior exemplar were more effective cues than those that shared only firstorder relations. Finally, as discussed above, comparison of two initial analogues (Catrambone & Holyoak, 1989; Gentner et al., 2003; Gick & Holyoak, 1983) has been shown to lead to greater relational retrieval.
Our findings add a new factor: They suggest that the modality of processing can influence ease of relational reminding. This study was not designed to tease apart the locus of the modality effect, but previous research has suggested that modality differences can affect both encoding and retrieval processes. On the encoding side, there is evidence that spoken presentations may lead to better comprehension and memory than written (Carroll & Korukina, 1999; Conway & Gathercole, 1987; Jakimik & Glenberg, 1990) . The definition data suggest a speculative possibility: that spoken presentation promotes a relatively greater focus on relational information in comparison to surface information than does written presentation. This difference in encoding focus would lead to an increased likelihood of relational remindings among the spoken condition subjects.
Why might such a difference in encoding focus come about? One possibility is that people are more practiced at rapid extraction of the main point in the spoken discourse than in written discourse, for which backtracking is generally possible. This would be consistent with evidence that subjects in spoken dialogues are able (in most circumstances) to quickly arrive at a shared understanding of the topic of the conversation-that is, to establish a level of common ground (Clark, 1996; Horton & Gerrig, 2005) . A related possibility is that discourse-level routines (such as extracting the point of a proverb) might be more readily invoked during spoken input than during written input.
On the retrieval side, it is possible that reading causes a higher memory load than does spoken language comprehension, because written text must be converted to a phonological code prior to comprehension (see, e.g., Rayner & Clifton, 2002) . Previous research on analogical reasoning suggests that analogical reasoning is a computationally intensive process that makes strong demands on working memory (Falkenhainer, Forbus, & Gentner, 1989; Hummel & Holyoak, 1997) . Holyoak and his colleagues have demonstrated that the ability to make relational mappings is impaired by a memory load (Tohill & Holyoak, 2000; Waltz, Lau, Grewal, & Holyoak, 2000) . On this view, the difference in working memory demands of written and spoken language comprehension would favor analogical retrieval for spoken presentations of retrieval cues.
The present study does not allow us to decide between these possibilities. However, the phenomenon of greater relational retrieval in oral communication is from many points of view counterintuitive and intriguing. Future research must explore the degree to which encoding focus and/or working memory differences between processing of written and spoken text are at the root of the observed differences in relational retrieval.
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